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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimass pabouas mporpamma cpemHero oOmiero o0pa3oBaHUs 10  XHUMHH
npennaznayeHa g 10-11 kimaccoB ABTOHOMHOM HEKOMMeEpUYECKOH o0Imieo0pa3oBaTenbHON
opranuzanuu «lIpaBocnaBHass Kinaccuueckas I'mMHa3us umenu Amnoctona u Eanrenucra
HNoanna borociosay.

Paboyas mporpamma pa3paboTaHa Ha OCHOBAHHH:

- 3akoHa PD Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit denepannny;

- CTaHJapTa MpPaBOCIABHOTO KOMIIOHEHTA CPEAHEro 00Iero, 0opa3oBaHus sl y4eOHBIX
3aBeneHuit Poccuiickoit @enepanuu oTe1a peIMrio3HOro ooOpa3oBaHus U KaTexuzauuu Pycckoit
[IpaBocnaBnoii Llepksu 2012 r.;

- OcHOBHO# 00pa30BaTEIHLHOM MPOTPAMMEBI CpeAHEro 00Iero oopazoBanus [ MMHa3uu;

- yueOHOTO IU1aHa ABTOHOMHOM HEKOMMepUecKoi o01ieo0pa3oBaTeabHON OpraHu3aluu
«IIpaBocnaBnas Knaccuueckast ' umuazust umenu Anocrona u EBanrenucra Moanna borocnosay;

Pabouass mporpamma oTpakaeT BapuaHT KOHKpeTH3aluu TpeOoBaHuil DenepalbHOrO
roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa CpeAHero ooOmiero obOpazoBaHus (mamee —
®I'OC COO) mo xuMuu U 0becreunBaeT coaepkareabHyro coctapistomnryo ®I'OC COO;

- YMK T'a6puensa O.C. ,OctpoymoB N.I'., Cnankos C.A.

[IporpamMma no xMMuM Ha ypoBHE CpeiHEro oouero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoTo 3aK0HA OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanum,
TpeOOBaHUN K pe3ylbTaTaM OCBOEHUs (enepalibHON 00pa3oBaTeNbHON MpOrpaMMbl CPEIHETO
obmero ooOpazoanusi (DPOIlI COQO), mpencraBneHHbix B DenepanibHOM TroCyAapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit deneparun, peain3yomux OCHOBHBIC
oOpa3oBaTesibHbIe IPOTPAMMBbl, 1 OCHOBHBIX IMOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsukenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 1OJX0/10B K pa3pab0TKe MpOTpaMMbI 10 XUMHUH, K OTIPEIeNIEHUI0 O0IIIel cTpaTeruu
oOyueHusi, BOCIUTAHUS U Pa3BUTHUS 00yUaIOLIUXCS CPEACTBAMH y4EOHOIO MpeaMeTa «XUMUsH»
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOHIENTyalbHbIe mojoxenns I'OC COO o
B3aMMOOOYCIIOBIICHHOCTH LIeJIeH, COepKaHus, Pe3yIbTaTOB 00yUeHUsl U TPeOOBAHUN K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHEe, TIOJy4aeMO€ BBIIYCKHMKamMH  0O0I1eo0pa3oBaTenbHON
OpraHM3aliM, SBISIETCA HEOTbEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONINM STallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
LEHHOCTEH, MPUCYIIHX LIEJTOCTHOM CUCTEME XUMHUUYECKOTO 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YelOBeKa, a
TaK)Ke 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpene.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4alOUIUMXCSs HA YPOBHE CpelHero ooOmiero
00pa3oBaHuUs CpeJCTBAMU Y4eOHOTO MpeaMeTa «XUMHUsA», COJEepKaHUue U MOCTPOEHUE KOTOPOTo
OlpesieNieHbl B MporpaMMe MO0 XUMHU C Y4€TOM clneuu(pUKd HAayKHM XMMHH, €€ 3HAueHUs B
MO3HAHUU MPUPOJBI U B MaTepPHAIbHON XKHU3HHU OOILIECTBA, a TaKXKe ¢ y4ETOM OOIIMX Lesned u
IPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpeaHero oOIiero
oOpasoBanus B Poccuiickoit ®enepanuu.

XUMUS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIM3ALIMY, B CO3JJaHMM HOBOW 0a3bl MaTepuanbHOU KylbTypbl. OHa BHOCHUT CBOIl BKJIaja B
(opMupoBaHHE PAIIIOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3[JaHHUE IEJI0OCTHOTO MPEICTaBICHUS
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00 OKpy)XarolieM MUpe KaK 0 €IUHCTBE MPUPOJIBI M YETIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUH HA
OCHOBE IIOHMMAaHHMsI BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIErO0 MHpA, OCO3HAHUS B3aUMOCBS3U
MEX]ly CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTIMU PUMEHEHUSL.

TecHo B3anMOAENCTBYsI C IPYTUMH €CTECTBEHHBIMU HayKaMH, XMMHUsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KyJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOIO TPyAa M KU3HU KaXKIOrO
yieHa oOmectBa. CoBpeMeHHass XWMHUSI KaKk HayKa CO3WJATEeNIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pemeHHe TJI00aTbHBIX MPOOJIIEeM YCTOHYMBOTO Pa3BUTHS
YEJIOBEUECTBA — ChIPHEBOM, SHEPTETUUECKOMN, TTUIIICBOH, SKOJIOTUUECKOM 0€30MaCHOCTH U OXpaHbI
3/10pPOBbBSL.

B cooTtBercTBUM ¢ OOmIMMHU LENIMM M IPUHLMIAMU CpelHEro oOiiero oOpazoBaHUs
cozepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHHUSI) OPUEHTHPOBAHO
MIPEUMYIIIECTBEHHO Ha OOILEKYJIbTYPHYIO NMOJTOTOBKY OOYyYaroIIMXCS, HEOOXOIUMYIO UM s
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHUS B KHU3Hb COLMYMa,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocraBisrolmiMMu  TpeAMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» U «O011as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKONH XUMHHU (C BKIIOUEHUEM
3HaHMUN U3 001IeN XUMHH) U OpraHnyeckoil xumMuu. @opMUpOBaHKE TaHHOM CUCTEMbI 3HAHUN MpU
W3Y4YEHUHU TpeaMeTa 00ecreuynBaeT BO3MOXKHOCTh PaCCMOTPEHHUSI BCETO MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XUMUHU.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas xumus» u «O0Iias 1 HeopraHudeckas
XUMUS» ¢(POPMHUPOBAHA B NMPOrpaMMe MO0 XMMHM Ha OCHOBE CHCTEMHOTO MOJX0/a K M3yYEHHUIO
y4eOHOro MaTepuaia ¥ OOyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWNA Ha
ONPENCIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHHU BeEUIECTBA
paccMaTpuBalOTCA HAa YpOBHE KJIACCHYECKON TEOPHHM CTPOCHHS OPraHMYECKMX COCIMHEHUH, a
TaK)K€ Ha YpOBHE CTCPEOXMMHYECKUX M DJICKTPOHHBIX IPEICTaBICHHM O CTPOCHUM BEILECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCA B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMYECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckol XMMHUU MOJIy4arOT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs INE€pPBOHAYAIbHBIE
IIPEJCTABICHUS O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMHUYECKOHN PEaKLUu.

Ilon HOBBIM yIJIOM 3peHHUst B mpeaMeTe «XuMmus» 0a30BOro YpOBHS paccMaTpUBAaeTCs
U3yYEHHBIH Ha YPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMs TEOPETHUECKUH Marepuan u
(aKTOJIOTMYECKUE CBEJICHUS O BEIeCTBaX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mmas 1 HeopraHuyeckas XUMUs» OOy4aroIIUMCs MPEJOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE MEePUOJUYECKOr0 3aKOHAa C OOLIETEOPETHMUYECKHMX U METO/0JIOTHYECKUX IO3UIMM,
riyoke MOHATh HCTOPUYECKOE H3MEHeHHe (YHKUMH 3TOro 3akoHa — OT oOoOmiaromed 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XUMHUUECKUX PEAKLHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHserca B Kypcax 10 wm 11 KimaccoB 2iIeMEHTaMHM  COJEP)KaHUS, HMMEIOIUMU
KYJbTYpPOJIOTHYECKUH M TNPHUKIAIHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3M XMMHMM C JpPYIMMH HayKaMM, PacKpblBalOT €€ pojb B IO3HABaTEIbHOM U
MPAKTUYECKON JEATEIIbHOCTU 4YeJOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHSI K IPOLIECCY
TBOpPYECTBA B 00JIACTU TEOPUHM M MPAKTUUECKUX MPUIOKEHUH XUMUH, TIOMOTAIOT BBITYCKHUKY
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OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOIeMax, CBSA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIHBATh MH(OPMAIMIO U IPUMEHATh €€ JUIA MONOJHECHUs 3HAHUM, pelIeHUs]
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIEJOBATENbCKUX 337ad. B 1enoM coaepkaHue
yueOHoTo mpeamera « XUMHS» JaHHOTO YPOBHS M3YYEHHUS OPUEHTHPOBAHO HAa (JOPMUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMAaHUS (PUIOCOPCKUX MICH, TAKHX KaK:
MaTepUAIbHOE €MHCTBO HEOPTaHUYECKOTO0 U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOJIHBIX SBJICHUI MyTEM SKCIIEPUMEHTA
U pemeHus] MPOTUBOPEYHA MEXAy HOBBIMH (aKTaMH M TEOPETUUYECKUMHU MPEINOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUM IKOJIOTMYECKUX MPOOJEeM, a Takke NpodaeM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOTUI U MaTepUaOB.

B nutane perenus 3a1a4 BOCIUTaHUS, Pa3BUTHS U COLIMAIN3ALNN 00Y4arOIIUXCsl IPUHSTHIE
MPOrpaMMON MO XUMHH NOJXOJbl K OIPENETICHHUIO COJIEpKaHUS M TOCTPOEHHUS IpeaMera
IpenycMaTpuBaoT (OPMUPOBAHUE YHHUBEPCAIbHBIX Y4EOHBIX NEHCTBUM, HMMeroUuX 0a3oBoe
3HaUEHWE JUIs Pa3IMYHBIX BHJIOB JIEATEIBHOCTH: pEIIeHHUs NpoOiieM, IMOMCKa, aHalIu3a U
00paboTKkn HMHPOpMAIMH, HEOOXOJUMBIX JUIsi MPUOOPETEHUs OMbITa MPaKTUYECKOH U
HCCIIEIOBATENIbCKON AESITETbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMUHU Kak Ha YpOBHE OCHOBHOTO OOIIeT0 00pa3oBaHus, TaK U
Ha YpOBHE cpe/iHero o01iero oopa3zoBaHus, PH ONPEACTIEHUH COJePKATENbHOM XapaKTepUCTUKH
Lene W3ydeHHs IMpeiMeTa HampaBlIe€HUEM IEPBOCTENEHHON 3HAYMMOCTH TPaJWLIMOHHO
npu3Haércss  (QopMHpoBaHHE OCHOB XHMUYECKOM HAyku Kak oOOJacTM COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM AeATEIbHOCTHU YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOJAMYECKOW TOUKHM 3PEHUSA TAaKOW MOAXOJ K ONPENETCHUIO IEeJel H3ydeHUSs
IIpeMeTa SBJISIETCS BIOJIHE ONPaBJAaHHBIM.

CornacHO NaHHON TOYKE 3pEHHUs IVIABHBIMHU LENISIMH M3Y4EHUs INpeaMmera «XuMus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

e (GOopMHUPOBAaHHE CHCTEMbl XUMHUYECKHX 3HAHMA KaK BaXKHEHINIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JIeXKAT KIIIOYEBBIE MOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHbl U TEOPHUM XHUMMH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE U
IIOHMMAHUE CYIIHOCTU JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN MX PAa3BUTHUS U CTAHOBIICHUS;

e (opMupOBaHME U PAa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAxX IO3HAHMs BELIECTB U
XUMUYECKUX peakLuii, HeOOXOAUMBIX A MPUOOPETEHUsT YMEHUI OpPUEHTUPOBATHCS B
MUpE BELIECTB U XUMUYECKUX SIBJIICHUH, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUYECKOMN U
MIOBCETHEBHOM JKU3HU;

® Dpa3BUTHE YMEHMH U CIOCOOOB JEATENBbHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMMUYECKOTO SKCIEPUMEHTa, COOJIOACHUEM TpaBuil 0e3011acHOro
oOpalieHus ¢ BeleCTBAMHU.

Hapsny c atum, conep:karenbHas XapaKTepHCTUKa Iesiel M 3a/1a4 U3y4eHUs NpeaMera B
IporpamMme o XMMHUH YyTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMM IIPUOPUTETAMH B
cucTeMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenoJaBaHUU XUMUHU B OOJIbILIeH CTENeHU
OTHa€TCsl MPEANOYTeHNE MPAKTHUECKON KOMIIOHEHTE COAEpKaHUs 00yUeHHUs, OpPUCHTUPOBAHHOM
Ha TOATOTOBKY BBINYCKHUKA 0O0I1€00pa3oBaTelbHON OpraHu3aluy, BIAJCIOIEro He HabopoMm
3HaHU#, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHMSIMHM aKTHBHOI'O
MOJIy4EeHHUs] 3HAaHUH U IPUMEHEHUS UX B PEAIbHOM )KM3HM ISl PELIeHUs IPAaKTHYEeCKUX 3a1au.



B cBi3u ¢ 3TUM mpH U3yYEHHH MpeaMera «XUMHs» JTOMHHHUpPYIOIIEee 3HAueHHUE
NpUOOPETAIOT TAKKE LENIN U 3a/1a4H, KaK:

azanTanus 0OyJaromMXcs K yCIOBUAM TUHAMAYHO Pa3BUBAIOIIETOCS MHUPa, JOPMHUPOBAHKE
MHTEIUIEKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM K camMooOpa3o0BaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JXHU3HEHHBIX CHUTYaIHAX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

¢dbopmupoBaHre y OOYyYarOIIUXCS KIFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETCHIINH),
MMEIOIINX YHUBEPCATbHOE 3HAYCHHE /ISl PA3IMYHBIX BHJIOB JESITEIHHOCTH: PEUICHHUS IpoOiemM,
MOUCKa, aHaIM3a W 00paboTKM WHQPOpPMAIMK, HEOOXOTUMBIX JUIS TPHOOPETEHHUS OIBITa
JEeATeTbHOCTH, KOTOpask 3aHUMAeT BaKHOE MECTO B TO3HAHUHM XMMUH, a TaKXKe IS OIEHKH C
MO3UIIMI YKOJIOTUIECKOH 0€30TIaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHU3M YeJIOBEeKa U MPUPOIHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHMS 10 XUMUU B
COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTSMH, UCITIOIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTHH JIJISl TIOUCKA U aHaIHM3a Y4eOHOH M HaydHO-TIONYIISIPHON WHPOPMAIUK XUMUYIECKOTO
COJICpKAHUS;

(dbopMupOBaHHE U Pa3BUTHE y 00YUAIOIIMXCS aCCOIMATUBHOTO H JIOTHYECKOTO MBIIIICHHS,
HaOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUH U TIPOBEJICHUN XUMUYECKOTO dKCIIEPUMEHTA;

BOCTIHTaHHUE Y 00yJaromuxcst yOe:K IEHHOCTH B TYMaHUCTHYECKOW HAIIPAaBJICHHOCTH XHMHH,
e€ BaXXHOW pOJIM B pEUICHUH TJI00aNbHBIX MPOOJIEM pPaLMOHAIBHOTO MPHPOAONOIB30BaHUS,
MOTIOJTHEHUSI SHEPreTHYEeCKUX PEeCcypcoB M COXpaHEHHs MPUPOJHOrO PaBHOBECHS, OCO3HAHUS
HEO0OXOMMOCTH O€pEeKHOTO OTHOIICHHSI K TIPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE MTPHOOPETEHUS
OTIBITAa KCIOJIb30BAHUS MOJTYYEHHBIX 3HAHUHM JUISl IPUHSATHS IPaMOTHBIX PEIIEHUN B CUTYyallUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOHoM mnaHe cpenHero ooiero oopazoBaHus mnpeaMer «Xumus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeaMeTHON obmactu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCiIO YacoB, OTBEAEHHBIX U U3y4EHHUs XUMUHU, Ha 0a30BOM YPOBHE CPEIHEro
obmero oopazoBaHus, cocTasisieT 67 yacoB: B 10 kinacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 33 yaca (1 gyac B HezemIO).

COJEPKAHUE OBYYEHUA

10 KUIIACC

OPI'AHUYECKAS XUMUS

TeopeTnuyeckue 0CHOBbI OPraHMYeCKOH XUMHUH

[Ipenmer opraHuyeckoi XUMUU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B TMOIYUYEHHUH
HOBBIX BEIIECTB U MaTepHajoB. Teopus CTpoeHUs: opranudeckux coenquHeHuit A. M. Bytneposa,
e€ ocHOBHbIe NOJ0oXeHus. CTpyKTypHble (OpMYJIbl OpPraHMYecKUX BellecTB. [ omosorus,
n3oMepusi. XUMHYECKas CBSI3b B OPraHMUECKUX COEANHEHUSIX — OJAMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBnenue o kaaccupuKay OpraHndeckux Beiects. HoMeHki1aTypa opraHn4eckux
COEJIMHEHUH (cucTeMaTu4ecKas) U TpUBUANIbHbIE HA3BaHUS BAKHEHUIINX MpeAcTaBUTeNeH K1accoB
OpPraHUYeCKUX BEIIECTB.



OKCIIEpUMEHTANIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
o0Opa3iaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHd Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYI
OpraHMYECKUX BEILLECTB, HaOIIOJEHWE M ONMCAHHUE JEMOHCTPALMOHHBIX OINBITOB IIO
IIPEBPALLEHUIO OPraHUYECKUX BEILECTB IIPU HArpeBaHUU (IIaBIEHUE, OOYIIIMBaHUE U TOPEHUE).

IIpasocnaeuwiii komnonenm: Ilpasocnagnvle yuenvie.

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTHUYECKHH pAx. MeTaH M 3TaH — NpOCTEHIINe
MIPEICTaBUTENN AIKAHOB: (U3NYECKHE U XMMUUECKHUE CBOWCTBA (PEaKMy 3aMEellleHUsl U TOPEHUs),
HaX0X/IEHHUE B IPUPOJIE, IOIYYEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psiZl. DTHIIEH U MPONUIEH — MpOCTeHIIne
MIPE/ICTAaBUTENN AJKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, TUJIpaTallil, OKUCIIEHUS U TIOJMMEpU3allin), OJIy4eHNEe U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHe, BaKHEUINE XUMHYECKHE
cBOIcTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

ANKUHBI: CcOCTaB M OCOOCHHOCTH CTPOEHMs, TOMOJIOTHYECKMH psia. ALETUIeH —
MPOCTENIINI IPEICTaBUTENb ATKUHOB: COCTaB, CTpOEHUE, (PU3NUECKue U XUMUYECKUE CBOMCTBA
(peakuuy ruIpupOBaHUs, raJOreHUPOBAHUS, THAPATAlMH, TOPEHHS), IOJTyIeHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (HU3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4YE€HUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoUCmea (peakyuu 2ai02eHUpO8arUs U HUMpPOBAHUs), NoIyieHue u
npumeHnenue. TOKCHUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKAY  YIJIEBOJOPOAAMH,
MPUHAIISKALIMMHU K Pa3JIMYHbIM KJIaCCaM.

IIpupoHBIE UCTOYHUKH YTI€BOJAOPOJOB. I[IpuposHbIi ra3 U nonmyTHbIE HEQTSIHBIC Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoObl nepepadboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYECKUM,
KaTauTUYeCKuii), muponu3. I[lpomykTel mepepaboTku HedTH, WX TPUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOIYKTHI €ro nepepadboTKy.

OKclepUMEHTaIbHbIE METO/Ibl U3Y4YEHHUS BELIECTB U UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «Hedtb» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJHBIX, IPOBEAECHUE MPAKTUYECKOW pPabOTHI:
MIOJIy4EHHE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1aun.

Bbruncnenus mo ypaBHEHHMIO XMMHMYECKOHW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA UM IPOAYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKILIUN).

IIpasocnagnviti KoMnoHenm: 3eMAAHASL CMOJIA 8EMX03ABEMHbIX BPEMEH.

Kuciiopoacoaep:kauue opranuyeckue coenHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN M 3TAHOJ: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBa (peakIMM C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAaMH, TOPEHUE),
puMeHeHne. BogopoiHble CBA3M MEXIy MOJIEKYJIaMH cupToB. JlelicTBHE METaHOJIa U dTaHOJIa
Ha OpraHM3M YeJIOBEKa.

MHOroaToMHble CHMPTHL. OTHIEHIJIMKOIb W TIHUIEPUH: CTpoeHHe, (u3ndeckue u
XMMUYECKHE CBOMCTBA (B3auMOJIEHCTBHE CO IIETOYHBIMU METalJIaMH, KadeCTBEHHAs! peakiys Ha
MHOTOAaTOMHBIe cHUpThl). J[lelicTBue Ha opraHu3M denoBeka. IIpuMeHeHue TriHMIepUHa U
STUJICHTJIUKOJIS.




®deHou1: CTpOoeHUE MOJIEKYIbI, (PU3NYeCKHe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue deHomna.

Anpneruapl M KeToHbl. DopManblerui, aueTadbAeTHI: CTpOeHHE, (U3NYECKue U
XMMUYECKHE CBOMCTBAa (pEaKkUWU OKHCICHHS W BOCCTAHOBJICHMS, KadeCTBEHHBIC DPEAKIIUN),
MOJIydeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHue, PU3NICCKIEC M XUMUIECKHIE CBOMCTBA (CBOMCTBA, 00IIHE IS KJIacca KUCIIOT, PeaKIIHs
TepuHKaANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MIPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, HX
MOJOIIIEE JENUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosornueckas posb JKHPOB.

VYrieBoabl: cocTaB, Kiaccudukaius yriieBo10B (MOHO-, TU- U TIoJMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoIicTBa (B3auMoieiicTBre ¢ ruapokcuaoM Meau(ll), okucnenne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBneHHE, OpOKEHHE TIIOKO3bI), HAXOXKJIEHWE B MPUPOJE, MPUMEHEHUE,
o6uosnoruyueckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemmonosa kak npupoaHbie noaumepbl. CTpoeHne KpaxMasia U LEeUTIOI03bI.
du3nuecKkue U XMMUYECKAEe CBOWCTBA KpaxMaia (THAPOIn3, KadeCTBEHHAs PEaKIHs ¢ HOJI0OM).

DKcIepUMEHTATbHBIE METOABI HM3YYCHHUS BEIIECTB W WX MPEBpAIllCHHiA: IMPOBEACHUE,
HaOJIO/IGHUEe W ONHCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CIIHPTOB, KayeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoja okcuaoM wmemu(ll)), MHOroaToOMHBIX
cnupToB (B3ammojeicTBre rauiepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (oxucineHue
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), TIPOBEJICHUE TTPAKTUUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérhpie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTa PeaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WUJIM MPOIYKTOB PEAKIUN).

A3oTCcoepKale OpraHndeckie COeqMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(QOTEpHbIE OpraHuveckue coequHeHus. Pu3nyeckue U XUMHUYecKue
CBOMCTBAa aMHUHOKHCIOT (Ha mpuMmepe MMIMHA). buonoruueckoe 3HauYE€HUE AMHHOKHUCIIOT.
IlenTunael.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TpeTHuYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa OEIKOB: TUIPOIM3, IEHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHUsS! BEIIECTB M UX MPEeBpalleHUIl: HaOMOJIeHUE U
ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

IIpasocnaeuwiii komnonenm: Comeoperue Mupa.

BbicokoMoIeKyIsIpHbIE COeANHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJMMEPU3ALUU, CpPeAHsAs MOJIeKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



OKCIIEpUMEHTANIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUyKOB.

IIpasocnaenwviii komnonenm: Ynomunanue npupoonsix 6010KoH 6 bubauu

MexnpeamerHble CBSI3H.

Peanuzanus MeXInpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHumdyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4HBIX MOHSATHM, TaKk U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpus, aHaJiW3, CHHTE3, KIaCCUPHUKAIM, MEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUECKHUE BETMUMHBI U €UHUIIBI UX
H3MEpEeHUsl.

buonorus: kimerka, opranusMm, Omocdepa, oOMEH BelIeCTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENKU, YIIIEBObI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepabl, rOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThbl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETHYECKHX
BOJIOKOH.

11 KJIACC
Conep:xanue Kypca
1.Ctpoenue atoma u nepuoanyeckuii 3axkon J{. U. Menjaesieena.
OCHOBHBIE CBEJEHUS B CTPOEHUH aToMa SIpo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DJIEKTPOHBI.
DnekTpoHHass 000Ji0YKa. DHEpreTHdeckuii ypoBeHb. OCOOEHHOCTH CTPOEHHUS DJICKTPOHHBIX
000J109€K aTOMOB JIEMEHTOB 4-T0 U 5-T0 MEepUOI0B Nepuoanueckoi cucteMsl /[. 1. MenneneeBa
(mepexoanblx dneMeHTOB). [loHsTHE 00 oOpOUTansAx. s-u  p-opOUTATU. DIEKTPOHHBIC
KOH(pUTrypanuu aTOMOB XMMHUYECKHX 3JeMeHTOB. llepuoanueckuit 3akoH MeHpeneeBa B CBETE
yueHusi ctpoeHusi aroMa.Otkpeitue JI. WM. MenzaeneeBblM IMEPUOAUYECKOTO  3aKOHA.
[lepuoanueckas cuctema xumuueckux odmemeHToB JI. WM. MenaeneeBa - rpadudeckoe
0TOOpakeHHe MEePUOINYECKOro 3aKoHa. DU3NYECKUI CMBICT MOPSAKOBOIO HOMEpPA AJIEMEHTA,
HOMepa Iepuojia U HoMmepa rpynnbl. BaneHTHble 35eKTpoHBL. [IpHUMHBI U3MEHEHUs! CBOMCTB
JJIEMEHTOB B TMepuojaax M rpymnmnax (rnaBHeIX mnoarpynnax). [lonoxkenue Bogopoga B
MEePUOJUYECKON cHucTeMe. 3HaueHHE MEePUOJUYECKOr0 3aKOHA U TMEePUOJUYECKON CHCTEMBI
xuMuueckux snemeHtoB J[. M.MennaeneeBa st pa3BUTHS HAyKU U TMOHUMAaHHS XUMHYECKOMN
KapTUHBI MUDA.
IIpasocnaeuwiii komnonenm: Menoenees- npasociagHbll XPUCTIUAHUH.
Tema 2. CTtpoenue BemectBa. MonHas xumudeckas cBs3b. Katronsl u anuonsl. Knaccuduxarms
noHOB. MoHHBIE KpHcTayuinyeckue pemerku. CBOMCTBA BEIIECTB C ITUM THIIOM KPUCTAILTUYECKIX
pemetok. KoBasieHTHass XuMu4eckasi CBsi3b DJIEKTPOOTpULATENbHOCTD. [lonigspHas u HenoJispHas
KoBaJieHTHbIE CBs3u. Jlumonb. [lomspHOCTH CBS3M W MOJNSPHOCTH MOJEKynabl. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl OOpa30BaHUS KOBAJIEHTHOW CBSI3HM. MOJEKYNsSIpHbIE U
aTOMHBIE KpHUCTAJUIMYECKUE pemieTkd. CBONCTBA BEUIECTB C 3TUMHM THUIAaMH KPUCTAJLNTMYECKUX
pemerok. Metannudeckas cBsi3b OCOOCHHOCTH CTPOEHHUSI aTOMOB MeTajuioB. Mertamnnueckas
XUMUYECKasl CBSI3b M METAJUIMYECKash KpUcTauimueckas pemieTka. CBONCTBA BEMIECTB C 3TUM
TUNIOM CBsi3U. BomopoaHass xumuyeckas CBs3b MEXMOJIEKYIsIpHAsE U BHYTPUMOJIEKYJIsIpHAs
BOJIOPOJIHAS CBsI3b. 3HAUEHHE BOJOPOJHOM CBS3U JUISI OPraHU3allMU CTPYKTYp OMOIOJIMMEPOB.
[Homumepsl. [1nacTmMaccel: TepMOIUIACTBI U PEAKTOIUIACTBI, UX MPEACTABUTENN U NMPUMEHEHHUE.
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Bonokna: mnpuposaHble (pacTUTENbHBIE M SKMBOTHBIE) M XMMHUYECKHE (MCKYCCTBEHHBIE U
CUHTCTHUYECKHUE), UX MPEJCTABUTEIN U MpUMEHeHHe. ['a3000pa3Hoe cocTosiHUE BemecTBa. 1pu
arperaTHbIX COCTOSIHUS BOAbl. OCOOEHHOCTH CTPOCHHUS Ta30B. MOJSIpHBIA 00beM ra3000pa3HbIX
BemiecTB. [IpuMepsl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3IyX, IPUPOAHBINA ra3. 3arps3HeHue
atMocdepbl (KUCIIOTHBIE NOXAW, MapHUKOBBIA 3¢ddekr) um OGoprda ¢ Hum. [IpencraBurenn
ra3000pa3HBIX BEUIECTB: BOAOPO, KUCIOPOI, YITIEKUCIIBIHA ra3, aMMHUakK, 3TuieH. X momydenue,
cobupanue u pacno3naBanue. JXKuakoe cocrosiue Bemectsa. Bona. [lotpebnenne Boasl B ObITY
U Ha mpou3BojcTBe. JKECTKOCTh BOIBI M CIOCOOBI €€ yCTpaHeHWs. MUHepallbHbIE BOJBI, UX
HCII0JIb30BAHNE B CTOJIOBBIX U JIeUeOHBIX LiessaX. JKuikue KpucTauibl M UX puMeHenue. Trepaoe
cocTosiHuE BellecTBa. AMOpQHBIE TBEpIbl€ BELIECTBA B NPUPOJE U B KU3HU UEIOBEKa, UX
3HaueHue U npuMeHeHue. Kpucramnmueckoe cTpoeHue BeliecTBa. JlucnepcHble CHUCTEMBI.
[TonsiTie o nucnepcHeIX cucreMax. JucnepcHas ¢asza u aucnepcuonHas cpena. Knaccuduxamus
JUCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHMSI JAMCIIEPCHOM cpenbl U
nucrniepcuoHHor  (aspl.  ['pyboaucriepcHble  CHUCTEMBI: 3MYIbCHM, CYCHEH3UH, a3pO30JIH.
ToukonucnepcHele cuctembl: renu u  3oiau. CocraB BemiecTBa U cMmeceil. Bemecta
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHMsI. 3aKOH MOCTOSIHCTBA cocTaBa BelecTB. [lonarue
«I0JI1» U €€ Pa3HOBUIHOCTHU: MaccoBas (J0JIsl SIEMEHTOB B COEIMHEHUH, J0JsI KOMIIOHEHTa B
CMECH - JI0JIs TpUMECEH, A0Sl paCTBOPEHHOTO BEIlleCTBA B pacTBope) U 00beMHas. J[ois BeIxoaa
MIPOJIyKTa Ppeakuu OT TEOPETHUYECKH BO3MOXKHOTO0. JIabopaTtopHsie onbIThL.2. OnpeiesieHue Tuma
KPUCTAJUIMYECKOM PENIETKH BEIIECTBA U OITMCAHUE €r0 CBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKIIUEN
MOJIMMEPOB: IIACTMACC U BOJIOKOH W u3Jenus U3 Hux. 4. VcnbTaHue BOJBI HA YKECTKOCTb.
YcerpaHneHue x&ecTKOCTH BOAbl. 5. O3HaAKOMIIEHHE ¢ MUHEPAJIIBHBIMU BoJamMu. 6. O3HaKOMIIEHHE C
nucnepcHeIMU cucteMamu. [lpaktuueckas padora Nel.Ilonydenue, coOupaHue U paco3HaBaHHe
ra3oB.

IIpasocnaeuwiii komnonenm: bubaus o sewecmaax.

Tema 3.XumMunuyeckne peakuum.

Peakmuu, wuaymmume 0e3 W3MEHEHHMH COCTaBa BEIIECTB. AJIIOTpONUS W aUIOTPOITHBIC
BUJIOM3MeHeHHs. [IpuunHbl auioTponuu Ha mpuMepe MoaudUKalMui KUCIOpoa, yriepoia U
docthopa. O30H, ero Ouonormyeckas poib. M3omepsl u wm3oMmepus. Peakmuum, wuaymmue c
M3MEHEHHEM COCTaBa BEIIeCTB. Peakium COeIUMHEHMs, Pa3JIOKEHHUS, 3aMelleHuss U 0OMeHa B
HEOPraHMYeCKOU M OpraHu4YecKoi XuMuu. Peakiinu 5k30- 1 sHpoTepMHudeckue. TemnoBoi apdext
XUMUYECKON peaKlMi U TEPMOXUMUUYECKHE ypaBHEHMs. Peakiiuu ropenus, Kak 4acTHbIN ciaydai
9K30TEpPMHUYECKUX peakiuil. CKOpOCTh XUMHUYECKOM peaklUHMH. 3aBHUCHUMOCTb CKOPOCTHU
XUMHUYECKOM pEaKIMu OT IMPUPOJBl pPEarupyrolluX BEIIECTB, KOHLEHTpPALUU, TEMIIEpPaTyphl,
IJIOIIAIM MOBEPXHOCTU CONPUKOCHOBEHHUS M KaTain3aTopa. Peakiuum romMo- U rereporeHHsbIE.
[TonsitTne o karanu3e u Katanuzaropax. DepMeHThl KaK OHOJOTMYECKHE KaTalau3aTopbl,
0CcOOeHHOCTH uX (GYyHKIMOHUpOBaHUA.. HeoOpaTumble W OOpaTUMbIE XMMUYECKUE PEAKIUU.
CocTosiHME XMMHUYECKOTO paBHOBECHs s OOpaTUMBIX XHUMHUYECKUX peakiuil. CrocoObl
CMEIIIeHHUS XMMHYECKOTO pPaBHOBECHUsS Ha IpHUMepe CHHTe3a ammHaka. [loHsTue 00 OCHOBHBIX
Hay4HbIX [PUHLHUIIAX IPOU3BOJICTBA HA PUMEPE CUHTE3a aMMHUaKa WM CEPHOM KUCIOTHI. Poib
BO/JIbl B XUMUYECKOW peakiuu. VIcTHHHBIE pacTBOpBI. PacTBOpUMOCTH U Kaccu(UKaIlis BEIIECTB
[0 JITOMY IIPU3HAKY: pPACTBOPHMBIE, MAaJOPACTBOPHMBIE M HEPACTBOPUMBIE BEIIECTBA.
ONEKTPOIUTHI U HEDIEKTPOIUTHI. JJIEKTPOJIMTHYECKAs Auccouuanus. KucioTsl, OCHOBaHUS U
COJIM C TOYKU 3PEHUS TEOPUM NIEKTPOJUTUUECKON IUCCOLMALMUA. XUMHUYECKUE CBONCTBA BOJIBI,
B3aUMOJICICTBUE C METaUIaMH, OCHOBHBIMM W KHCIOTHBIMU OKCHJAMH, PA3JIOKEHUE W
o0Opa3oBaHUE KpHUCTAIOTHAPATOB. Peakiuu rujaparaiuy B OpraHMYecKod XuMuu. I'maponus
HeopraHudeckux coeauHeHuil. HeoOpatumslit ruapomu3. OOpaTHMbIM TMIpoOnH3  coJieil.
I'mpponus opraHM4ecKMX COEIMHEHUH W €ro MPaKTUYECKOE 3HAYEHHUE JUISl IOJy4YEHMs
TUAPOJIM3HOTO CIHpTa W MbUIA. buosiornyeckass poJsib THUIPOIM3a B IUIACTUYECKOM U
SHEPreTH4ecKoM OOMEHE BEIIECTB M 3Hepruu B kieTke. OkucauTenbHo-BoccTaHoBHUTEIbHBIE
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peakiuu. CreneHb okucieHus. OmpenercHne CTEeNeHW OKUCICHHS 1O (popMmylie COeIMHEHUS.
[TonsiTie 00 OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peaknusx. OKUCIeHHEe M BOCCTAHOBIICHHE,
OKUCIUTENb U BOCCTAHOBUTENb. DJIEKTPOJIU3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN TMPOIIECC.
DNEeKTPOIN3 pacIljlaBOB M pacTBOPOB HA MpUMeEpe Xjopuaa Hatpus. [IpakTudeckoe nmpuMeHeHre
AJIEKTPOJIN3a. DJIEKTPOJUTHUYECKOE ToJyueHue anomMuHus. JlaboparopHsie omnbIThl.7. Peakuus
3aMEeNICHUsT MEJIM KEJIe30M B paCTBOPE MEIHOTO Kyrnopoca. 8. Peakuuu, uaymiue ¢ 0o0pasoBaHueM
ocajika, raza u Bojpl. 9. [lomyueHnue Kuciaopoaa pazioKeHUeM MePoKCHIa BOJA0POIa C MOMOIIBIO
okcupa wmapranna (IV) wm  karamaser ceiporo kaptodens. 10. Ilomyuenue Bomopona
B3aUMOJICHCTBHUEM KHUCJIOTHI ¢ IMHKOM. 11. Pa3znuunble ciydyan ruiposivsa cojiei.
IIpasocnaenviii komnonenm: gusuueckue u xumuyeckue saenenus 6 bubaiuu.
4.BeniecTBa U MX CBOMCTBA.
Mertamibl. B3aumopeiicTBue MeETaUIOB € HEMETaUlaMH (XJIOpOM, CEpOd U KHUCIOPOIOM).
B3auMoselicTBre MIENOYHBIX M IIETOYHO3EMENIbHBIX METAJUIOB C BOJOW. DIIEKTPOXUMHUYECKUN
PN HaNpsDKEHWA MeTaIoB. B3amMopelcTBME METaUIOB € PacTBOPAMHM KHCIOT U COJIEH.
AmoMuHoTepMus. BzammoneiictBue HaTpusi ¢ 3taHojoM U (peromom. Kopposusi meTamios.
[loHsiTHE O XUMHYECKOM U AIIEKTPOXUMHUYECKOM KOPpO3UM MeTauioB. CrocoObl 3aliuThl
MeTaJIOB OT Koppo3un. Hemertamsl. CpaBHHTENbHAS XapaKTEPUCTHKA TAJIOTEHOB KaK HanboJiee
TAMAYHBIX ~ TIpEACTaBHTENIed  HeMmeTayioB.  OKHUCIHUTENbHBIE  CBOWCTBA  HEMETAIJIOB
(B3aMMOJICHCTBHE C METaJUIaMd M BOJOpPOJAOM). BoccTaHOBUTENBbHBIE CBOWCTBA HEMETAIIOB
(B3ammoielicTBHE ¢ OOJiee AIEKTPOOTPHUIATEIPHBIMA HEMETAINIAMU U CJIOKHBIMU BEIIECTBAMU--
okucnutensimMu). KucmoTel HeopraHwdeckne © opraHudeckue. Kraccupukamus KHUCTOT.
XUMHYeCKHe CBOMCTBAa KHCJIOT: B3aMMOJCHCTBHE C MeTalUlaMH, OKCHIAaMH MeETaJlJIOB,
TUAPOKCHIAMH METAJUIOB, COJIsIMH, cnupTamu (peakiusi stepudukanuu). OcoObie CBOMCTBA
A30THOM U KOHIIEHTPUPOBAHHOW CEPHOM KUCIOThI. OCHOBAaHMS HEOPraHUYECKHUE U OPTaHUYECKUE.
OcHoBanusi, WX Kiaccuukanus. XHWMHUYECKHE CBOWCTBAa OCHOBAHWM: B3aMMOJICHCTBUE C
KHCIIOTaMH, KUCIIOTHBIMU OKCUIAMH U colisiMu. Pa3znoskeHue HepacTBOpUMBbIX ocHOBaHUHU. C 0 1
nu. Kimaccudukanus comneit: cpemHue, KHCIbIE M OCHOBHBIC. XWMHUYECKHE CBOWCTBA COJICH:
B3aMMO/ICHCTBUE C KUCIOTaMHU, LIEI0YaMH, MeTaliaMu U cojsiMu. llpencraBurenu comneit u ux
3Ha4YCHHWE. XJIOpUJ HaTpus, KapOoHaT Kambmus, Gocdar kampums (cpemHue CoOJn);
TUAPOKApOOHATHl HATPUS M aMMOHUS (KUCJIBbIE COJH); TUApokcokapooHaT Meau (II) - mamaxut
(ocHOBHas cojb). KauecTBeHHbIE peakluy Ha XJIOPUA-, Cylb(aT-, U KapOOHAT-aHUOHBI, KATHOH
amMoHus, katuoHsl xenesa (II) u (II1). [TonaTHe 0 TeHeTUYECKOU CBS3M U TEHETUUYECKHUX PsJiax.
I'enetnveckuit psan metaia. ['eHeTrndeckuii psa Hemeramwia. OCOOCHHOCTH T€HETHYECKOTO psijia
B oprannyeckoi xumuw. JlabopaTopHsbie onbITh. 1 2. MicnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUH H
coJsiel nHauKaTtopamu. 13. B3aumoieiicTBrUEe COJIIHOM KUCIOTHI U PACTBOPA YKCYCHOM KHUCJIOTHI €
Metauiamu. 14. B3aumojelcTBHE COJISIHOW KUCIOTBI M PAcTBOpa YKCYCHOM KHCIOTHI €
OCHOBaHUsMHU. 15. B3aumojeiicTBre CONHOM KHCIOTHI M PACTBOPA YKCYCHOM KUCIIOTHI C COJISIMU.
16. IlonyueHue U CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUU. 17. ['MIponu3 XJIOPHUIIOB U alleTaTOB
IIEJIOYHBIX MeTa/ioB. 18. O3HaKOMIIEHHE C KOJUICKIUSMHU: a) METauioB; 0) HEMETAaJJIOB; B)
KHCTIOT; T') OCHOBAHUH; /1) MUHEPAJIOB U OMOJIOTHYECKHX MaTEepPHAlIOB, COAEPIKAIIUX HEKOTOPHIE
comu. [lpaktuueckas pabora Ne2.PemeHue sKCrepuMEHTANbHBIX 3a/Jad Ha UACHTU(UKAINIO
OpPraHWYECKUX U HEOPTraHUYECKUX COECTUHEHUH.
XUMHS ¥ IPOU3BOICTBO. XUMHUYECKasi MIPOMBIIIUIEHHOCTh, XUMUYECKas anmnaparypa, IpoIyKIus,
TOKCUYHOCTb.
IIpasocnasuwiii komnonenm: /[usHocms u cmpounocms ycmanosieHno2o bozom nopsoxa.

MesknpeaMeTHbie CBS3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
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TaK " HOHHTHﬁ, ABJIAIOIUXCA CUCTCMHBIMU IJId OTACIBHBIX NPEAMETOB CCTCCTBCHHO-HAYYHOI'O
LUKIIA.

OO01mue ecTecTBEeHHO-HAYUHBIC MTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATIU3,
CHHTE3, Kiaccu(uKamusi, NEepUOJUYHOCTh, HAOIIOACHUE, OSKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpEHUE, SIBIICHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
paZMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHb, BEIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOAHUE BCUICCTBA, (1)I/I3I/I‘I€CKI/I€ BCJIMYHHBI U CAUHUIBI KX U3MCPCHHUA, CKOPOCTb.

buonorus: kierka, opraHu3M, 5KOCHUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, oOMeH BCIICCTB B OpraHu3Me.

['eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonornsa: XuMHudecKas MNPOMBINIJICHHOCTH, METAJLTYPT U, IPOU3BOACTBO CTPOUTCIIBHBIX

MaTepuraioB, CEITbCKOXO03SIICTBCHHOE MMpoOn3BOACTBO, nunieBas MMPOMBIIIJICHHOCTD,
@apMaHCBTI/I‘-IGCKaﬂ MMPOMBIIIJIICHHOCTD, Mpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTepuaios, OJICKTPOHHAA MPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

INIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI ITO XUMUHU HA
BA30BOM YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWS K pe3yJabTaTaM OCBOCHHS OOYJarOITUMUCS
MporpaMM CpeAaHero oO0Iero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Haydno-mMeroaumdeckoil OCHOBOW Jyisi pa3pabOTKH IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM IMOIXOJAOM B CTPYKType JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MpeAMeTa « XMMUS) Ha yPOBHE CpeIHEro 00111ero 00pa3oBaHus BblJICICHBI
CJIETYIOIE COCTABIISAIOIINE:

OCO3HAaHHE O0YYAIOIIMMUCI POCCUHUCKON TI'pa)KTAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTE! U UCTOPUUECKUX TPAAULIN 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOCH AESATETHHOCTU
[[EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0paszoBaHUs;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3YIbTAThl OCBOCHHUSI IIPEAMETA « X UMUS IOCTUTAIOTCS B €IMHCTBE YUeOHOU
U BOCITUTATENBHOU NEATETHHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKUMH, COLMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU M UJAEaJaMH POCCUICKOTO TPakJaHCKOTO OOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH M MpaBUJIAMH MOBEJCHHS, CIIOCOOCTBYIOIIMMU Ipolleccam
CaMOTIO3HAHUs, CAMOPa3BUTHUS U HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.
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JIM9HOCTHBIE PE3yabTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPAXKAT cPOPMUPOBAHHOCTH
OTIBITa TO3HABATEIILHOM U MTPAKTHUYECKOH JIEATEIILHOCTH O0YJAIOIMXCS [0 PeaTU3aIlMK PUHATHIX
B OOII[ECTBE IICHHOCTEH, B TOM YUCJIC B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUs O00YUYAIOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBAXKEHHS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUSI O COIMAIBHBIX HOpPMax W TMpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATETLHOCTH MPHU CO3JaHUM YU€OHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI APYTHX
MIPU aHAJIN3€ PA3TUYHBIX BUJIOB YICOHOM IEATEIbHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS !

IIEHHOCTHOTO OTHOIICHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEIUI0 OTEYECTBEHHOM
XUMHH;

YBaXXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU M TPAKTHYECKOTO TPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKHU €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIOICHUM,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX IOMCKOB, TOCTOSIHHOTO TPYy/1a YUEHBIX U TIPAKTUKOB;

WHTEpeca ¥ TO3HABAaTEIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOIMIEM aHau3e
“H(pOpMAITUU O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBSI3aHHbIE C XUMUYECKUMU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE pPellIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE MOBEIEHHE W TOCTYINKH CBOMX TOBApPUIIEH C TMO3HUIMIA
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHUMAaHMs LIEHHOCTeH 3J0poBOT0 M Oe3omacHoro oOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUSI K COOCTBEHHOMY (PM3UUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpaleHUs] ¢ BEUIeCTBaMH B OBITY, NMOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS LEHHOCTH TMPaBWJI HWHIAUBUAYAJBHOTO M KOJUIGKTUBHOIO O€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINX 3J0POBBIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTpPEeOJICHHS alKOroJs,
HApPKOTHUKOB, KYpeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOH U IPYTUX BUAAX ACATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHUE€ B PEIICHWU NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOEeCcCHil pa3NIuyHOrO pojia, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS IPEJIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPYAY, JIIOASAM TpyAa U pe3yibTaTaM TPYAOBOU N€ATEIbHOCTH;
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TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBUAYAILHOU TPACKTOPUH 00pa3oBanusl, Oy mymieit
npodeccuu U peain3auy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00I1IecTBa;

6) 3K0J10rM4YecKOro BOCIIUTAHUS:

9KOJIOTMYECKHU 11€J1eCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMmiie;

MMOHUMAaHHUS TI00ABHOTO XapakTepa dKOJIOTHICCKUX MPOOIIeM, BIMSHUS YKOHOMUYICCKIX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHUsI HEOOXOAUMOCTH UCIOJIb30BAHUS JOCTHXKEHUM XUMUU JIJIsi PEIICHHs] BOIIPOCOB
paIOHAIBLHOTO MPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HEMPUSTHS JEHCTBHUM, MPUHOCIIINX BPEa OKPYXKAIOIIEeH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEIACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHFHOM, KOMMYHUKATUBHOU U COITMATLHOM MTPAKTHUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMO(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH;

MMOHUMAaHMs CNeNM(PUKA XUMUU KaK HayKd, OCO3HaHus e€ ponu B (POopMUpPOBaAHUHU
PaIMOHAIBLHOTO HAYYHOT'O MBILJICHUS, CO3/IJaHUHU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY>KaIoLIeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEpPHOCTEH M
pelieHny mpodsieM COXpaHeHUsl MPUPOJIHOTO PABHOBECHS,

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMH JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€
T'YMaHUCTHYECKON HAIpaBICHHOCTH M BaXHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAILHON
KYJIBTYpBI, PEHICHUH II00abHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYeCKOM, TMHUIIEBOM M HKOJOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny YCJIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKU KOM(POPTHON JKU3HHU KaXKIOTrO YJeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHONH TPAaMOTHOCTH: IOHHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIyYaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBJICHUH OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C IIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOJIb30BaTh XUMUUYECKUE 3HAHUS JUTSl peLIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON A TENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B COOTBETCTBUU C JKU3HEHHBIMU
MOTPeOHOCTAMHU;

HMHTEpeca K 0COOCHHOCTSIM TPpYJa B Pa3IMUHBIX cepax mpodecCuoHaIbHOM NesITeNbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI
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MetanpeaMeTHbIE pe3ylbTaThl OCBOCHHS y4eOHOro mpeamera «XUMHUS» Ha YpOBHE
cpemHero odIiero 00pa3oBaHUs BKIIFOYAIOT:

3HaUYUMBIC s (OPMHPOBAHHSI MUPOBO33PEHUS OOYUAIOMIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) OOIIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE [EIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJIOB TIO3HAHUS, MCIIOIh3yeMbIX B €CTCCTBCHHBIX HayKaX (MaTepHs, BEIIEeCTBO,
SHEprusi, SABJICHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, HCCIICIOBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHHBEpCAIbHBIE  y4eOHBIC  JCHCTBUS (To3HaBaTeIBHBIC, KOMMYHUKATHUBHEIE,
perynsTuBHbIE), oOecreuynBaromue (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH H
COIMAITLHOM KOMIIETCHITHH 00yJaronuXcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ KCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MHPOBO33PECHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydYeOHBIC JICWCTBHS B IO3HABATEIHHOW U
COLIMAIBHON MTPAKTHKE.

MertanpeMeTHbIe Ppe3yabTaThl OTPAKAOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

OByajieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBble JJorMUecKHUe AeHCTBUS:

CaMOCTOSITEIIBHO  (DOPMYJIUPOBATh W aKTyaJIM3MPOBATh MPOOJIEMy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEJICNIATh IEJN JICATEIBHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPHH WX JIOCTHDKCHHS,
COOTHOCHTB Pe3yJIbTaThl ACITCILHOCTH C MIOCTABICHHBIMU IICIISIMU;

WCIOJIb30BaTh NPU OCBOEHUHM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHHUS — BBIJIENSThH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHaBIMBATh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHSITUS UL 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KiIacCU(UKALIMK BEUIECTB U XUMHUUECKUX PEaKLni;

yCTaHaBIUBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PacCyXAeHUS (MHIYKTUBHbIE, JIeTyKTUBHBIE, 10 AaHAJIOTHH ), BHISBIISITh
3aKOHOMEPHOCTH U IPOTUBOPEUHS B pAaCCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH BBHIBOJBI U
3aKITIOUCHUS;

MIPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3YyeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIC)
MoJenu, MpeoOpa3oBbIBATH MOIEIbHBIEC IPECTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xuMuueckas ¢GopMyna, YpaBHEHHME XUMHUYECKON peakuud — TMpU pelIeHUHd Y4eOHBIX
M03HABATEIbHBIX U MPAKTUYECKHX 33/1a4, IPUMEHAITH Ha3BaHHbIE MOJENbHbIEC TPEICTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6azoBbIe HCCIEN0BATEIbCKHE IeCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKIX PEAKIIHiA;

dbopMmynupoBaTh LETH M 33JaYd  UCCIEJOBAHWSA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BIIQJIETh HAaBBIKAMH CAMOCTOSITENILHOTO TUIAHUPOBAHMS W TPOBEICHHUS YYEHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB MCCIEIOBAHMS, COCTABISATH 0OOCHOBAHHBINA OTYET O MPOAECTAHHOM
pabore;
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npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKONM W MPOSKTHOM JeSITEIbHOCTH,
IIPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELICHUs
IIPaKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METO0B [T0O3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYHO-TIOMYJISIpHAS
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUIHBIX BUI0B U (POPM MPEACTABICHUS, KPUTUIECKU OI[CHUBATh
e€ I0CTOBEPHOCTb U HEMPOTUBOPEUHUBOCTD;

(dbopMynHpOBaTh 3aMpochl U TPUMEHATH PA3IUYHBIE METOJBl IPU TIOMCKE u OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBITIOJTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpMY IpeJICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIPYTHE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopmaluen: NPUMEHATh MEXINpeAMETHble ((U3UYecKhe U MaTeMaTU4yecKHe) 3HAKU U
CUMBOJIBbI, POpMyIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MPeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3a/1aBaTh BOMPOCHI M0 CYILECTBY OOCYXJaeMOW T€MbI B XOJ€ Juajiora W/Miu AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIbHO BBINOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIMEed pe3yJbTaTOB MO3HABATEIBHOM AEATEIHOCTH, MOTYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMHM IPH BBINOJHEHHMH XHMHYECKOTIO
IKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro npoekra M (OpMyIMpOBATh BBIBOJBI MO PE3YJIbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHU ITyTEM COTJIaCOBAaHMsI MO3ULIMIA B X0J1€ 0OCYXJICHUSI U OOMEHAa MHEHUSMHU.

OgJiaieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHbIMH e CTBUAMU:

CaMOCTOSATEJIBHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO IO3HABATEIbHYIO JEATEIbHOCTD,
omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
[Ipe/UIaraéMplii aJIFOPUTM JEHCTBUM IPU BBIIIOJHEHUH YYEOHBIX M MCCIEIOBAaTEIbCKUX 3a/ad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pPEIIEeHUsS C YIETOM IMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JIESITeIbHOCTH Ha OCHOBE CaMOaHalIi3a U CAMOOLIEHKH.

INNPEJMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpeameTHbIe pe3ynbTaThl 0CBOECHUS Kypca «OpraHuyeckas XUuMUs»» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XUMUUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJU XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBbHON TPaMOTHOCTH, HEOOXOIUMOUW Ui pelieHus
MPAKTUYECKUX 3a/Jad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CpEE;
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BJIAJICHUE CHCTEMOM XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, HJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTbD,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpami€HHasl), MOJIb, MOJSpHAs Macca, MOJPHBIA O0O0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIINA, PaauKal, H30MEpHUs, M30MEPHl, TOMOJOTHYECKHHA PpsJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYIISIPHBIE COCTMHEHNS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUYECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHMSA, JISKAIIME B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTHYECKHE CBEIEHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH M 0€30TTaCHOM MCTIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOH NIESTETHHOCTH YEIIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKNA TIOHSATHH, YCTaHABIINBATh
UX B3aMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIOLINE MOHSATHS TP OTIMCAHUH COCTaBa, CTPOSHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y ypaBHEHHH XMMHUYECKHX PEAKIHH, N3TOTABIMBATh MOJIENN MOJIEKYJ OPTaHWYECKHX BEIIECTB
TUTSL WUDTFOCTPAIIMA UX XUMUYECKOTO B TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHUI YCTAHABJIMBATH MPUHAUICKHOCTh U3YUYEHHBIX OPTaHUIECKUX
BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K OINPENeIEHHOMY KIIACCy/TPyIIe COeIUHEHUN
(YyrneBonopoipl, KHUCIOPOA M  a30TCOAEpIAlllhue COEAWHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), N1laBaTh MM Ha3BaHWs 1O cucteMarmdeckod HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, STHJICHIJIUKOJb, TIULEpUH, (QeHosd, (QopManbIeruj, aleTaibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAs KHUCIIOTa, TJIIOKO03a, (pYyKTO3a,
Kpaxmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
cOoeMHEHUX (OIMHAPHbBIE U KPATHBIE);

cOpPMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHUS TEOPUU CTPOSHUS OPraHMYEeCcKHX
BemecTB A. M. ByriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMYHBIX MPEICTaBUTENICH PA3TUYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MetaH, STaH, STWJICH, MPONUWJIEH, aneTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIMIEPHH, (EHON, aleTalbIerul, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioiio3a, AaMHHOYKCYCHAas KHCIOTa), WUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXAY HMMM YPaBHEHUSMHU COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTb HCTOYHHUKU YIIIEBOJOPOJIHOTO ChIPbS
(HedTh, mpUPOIHBIN Ta3, Yroib), CHOCOOBI MX MEPEepabOTKM M IMPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM YpPaBHEHHIM
(Maccel, 00bEMa, KOTMYECTBA UCXOTHOTO BEIIECTBA MITH MTPOAYKTA pEeaKIUH M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB MU MPOIYKTOB PEAKIIUH);
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c(hOpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUH 00 OCHOBHBIX METOJAaX HAY4YHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHH TPU U3YYEHUHU BEUIECTB M XHMHUYECKUX SIBJICHUU
(mabmroeHnne, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HCHOJIB30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(mpeBpalieHus: OpraHnYecKrX BEIIECTB NPU HAarpeBaHUH, MOJYUYEHHE 3TUJIEHA M U3Y4YEHUE €ro
CBOJCTB, KaUECTBEHHbIE PEAKIIMH OPraHUUECKUX BEIIECTB, IeHATypalus OEJIKOB IPU HarpEeBaHUH,
[BETHBIE PEAKITUU OCJIKOB) B COOTBETCTBHUH C MPABUTIAMHU TEXHUKH O€30TTACHOCTH TIPU 00paIieHun
C BEILIeCTBaMH U JIAOOpPATOpPHBIM OOOPYAOBAHMEM, MNPEACTABIATH PE3YJAbTaThl XUMUYECKOTO
SKCIEpPUMEHTa B (opMe 3amucH YpaBHEHHH COOTBETCTBYIOIIMX pPEAKUMM U (OpMYIHpPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nHpopmaru, UHTEpHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHHM COOMIOIaTh MpaBHiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOIHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEUCTBUS Ha YKUBbIE OPTraHU3MBbI
ONpeeNEHHBIX OpPraHMYECKHUX BelIecTB, MoHMMass cMbica mnokaszarens I[IJIK, mosicHaTe Ha
MpUMepax crocoObl YMEHBIICHHS] U IPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMMO3HAHUS BEUIECTB U XUMHYECKUX SBJICHUM;

11 KIIACC

[IpenmeTHbIe pe3ynbTaThl OcBOEHUS Kypca «O0Iias 1 HeopraHuueckas XMMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: 0 XUMHUYECKOM COCTaBISIONICH €CTECTBEHHO -HAYYHOU
KapTUHBI MUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM [Uid pelieHus
MPAKTUYECKUX 3a/a4 M SKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpefe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATarOIINe
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEKTPOHHBIE OPOHUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHas, HWOHHAs, MeTa/UIn4yeckas, BOJOPOJIHAs),
KpUCTAINIMYECKass  pemeéTKa, TUIBI XUMHUYECKUX  PEaKIuid, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJNEKTPOJIUTUYECKAs AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMUMHUYECKOH peaklliy, XUMHUYECKOe pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS ANEKTPOIUTHIECKON
aucconmanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aKk0OH COXpaHEHHsI MAcChl BEILIECTB,
3aKOH COXpaHEHUs W MPEBpAIICHUS DHEPTUU TPU XUMHUYECKHX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JIEKAlMe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOIOTHYECKIE CBEJICHHS O CBOMCTBAX,
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COCTaBe, NOJYYEHUH U O€30IIaCHOM MCIIOJIb30BAaHUM BAKHEHIIMX HEOPraHWYECKUX BELIECTB B
OBITY M IPAKTUYECKON JAEATEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKN TOHSATHH, YCTaHABINBATh
UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIME IMOHATUS NPU ONMCAHWU HEOPTraHUYECKHUX
BEILIECTB U UX IIPEBPAILCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHS
dbopMyn BemIecTB M YpaBHEHHH XUMHUYECKUX PEAKUIUH, CHCTEeMaTHYECKyl0 HOMEHKIATYypy
(IJUPAC) wm TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKHX BEIIECTB (YrapHbId Ta3,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has W3BECTb, IMUThEBAasi COJa, MUPUT U
JpyrHe);

c(OpMHUPOBAHHOCTh YMEHUI ONpeAEATh BaJICHTHOCTh U CTETIEHb OKUCICHNUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSAX Pa3IMYHOTO COCTABAa, BUJ XUMHUUYECKOH CBS3U (KOBaJIEHTHAs, HOHHAS,
MeTaJJIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIIIMYECKONW pEmIETKHM KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAIIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBy K OMpeeNEHHOMY KJIacCy/TpyIIe coelMHEeHUH (MpoCThie BEUIECTBA — METAILJIbl U
HEMeTaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHUU pacKphIBaTh CMBICT Mepuoaudeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh ~YMEHHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKUX A1eMeHTOB 1—4 nepuooB [leproanyueckoil cucteMbl XuMHYeCKuX dnemeHToB /. U.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY», «IHEPreTUUYCCKUEC
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM M rpynmnam llepuoauyeckoil cuctemMbl XMuMUYECKUX demeHToB /. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBONCTBA
HEOPraHUYECKNX BELIECTB Pa3JUYHbIX KJIACCOB, MOATBEP)KJIATh CYHIECTBOBAHME I€HETUUYECKOMU
CBA3UM MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBIK) YPAaBHEHUI COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolINX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
M3MEHEHHUIO CTETNEeHEel OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalll€HHBbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHILIA;

Cc(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH pEAKIMU, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB PpAa3JINYHBIX HEOPraHMYECKUX BELIECTB, pACIO3HABaTh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIKME B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTH OKHCIUTEIbHO-BOCCTAaHOBHUTEIBHBIX
peakumii MoCpPeICTBOM COCTaBJIEHHS 3JIEKTPOHHOTO OallaHCa ITUX peaKIHii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bo3neiicteus (npunuun Jle Hlarense);
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c(OPMHUPOBAHHOCTh YMEHHUI XapaKTEPH30BaTh XUMUYECKUE IPOLIECCHI, JISKAIINE B OCHOBE
MPOMBIIIICHHOTO TIOJYYEHHUS CEepHOW KHCIOTH, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
npeacTaBieHuid 00 OOMMX HAYYHBIX NMPUHIMIIAX U HKOJIOTHYECKUX IMpOoOJieMaX XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHH IPOBOJUTH BBIYHMCICHHUS C WCIOJB30BAaHHEM MOHSATHS
«MaccoBasi JIOJISl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMHUYECKUX
peaKmmsIx, MacChl BEIECTBA MIIM 00bEMA Ta30B 10 H3BECTHOMY KOJIMUECTBY BEII[ECTBA, MACCE HITH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIUIOBOTO 3((dexTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHHsI MAaCChl BEIIECTB, MPEBPAILECHIS U COXPAaHEHUS YHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TIO BBITTOJTHEHHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBITIOJHATH XUMHUYECKUH OSKCIEPUMEHT
(paznokeHrue mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
PacTBOPOB BEMIECTB C MOMOMIIBIO YHUBEPCATHLHOTO HHIUKATOPA, BIMSHHUE PA3IHYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkMd HMOHHOTO OOMEHa, KadeCTBEHHBIE pPEaKIh Ha
cynbdar-, kapOoHAT- M XJIOPHI-aHWOHBI, HA KATHOH aMMOHHS, PEIICHHE SKCTIEPUMEHTATBHBIX
3amau nmo temaMm «Metamel» u «Hemeramib») B COOTBETCTBHM C MpaBUJIAMH TEXHUKU
0€30MacHOCTH MpHu 00pallleHNH ¢ BELECTBAMH U JJAOOPaTOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHMEHTa B (hopMe 3alich ypaBHEHUIH COOTBETCTBYIOIINX
peakmuii ¥ GOpPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3yIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XUMHUYECKYI0 HH(GOpPMAIHUIO,
MOJIy4aeMYI0 U3 pPa3HbIX HICTOYHHUKOB (CpEJCTBa MACCOBOM KOMMYHUKaLUU, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh YMEHHUH COOMIOaTh TpaBUja SKOJIOTHYECKH IIeJIeCO00pa3HOTro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAaHEHUS CBOErO 3/0POBbI U
OKpY)Karolel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBILCHUS U IPEIOTBPALICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMUYECKUX SIBJICHMUIA;
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBO 9acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne n/m HaumeHoBaHMe pa3/iesioB U TeM NMPOrpaMMBbl KouTtpoJabHbIe IpakTHUecKkue
Bcero o0pa3oBaTesbHBIE PeCypChl
padoThI padoThI
Paznen 1. TeopeTnyeckue 0CHOBBI OPraHNYECKOH XUMHUHI
11 [Ipenmer oprannueckon XI:IMI/II/I. Teopus crpoenus 3 BuGmmorexa L[OP
oprannueckux coeaunenuid A. M. bytneposa
Pa3nen 2. Yriesonopoasl
2.1 [IpenenbHble YriIeBOLOPOIbI — aIKAHbI 2 Bubimorexa LJOP
59 HermnpenenbHble yTieBoOIOPO/bI: AIKEHbI, 6 1 BubmoTexa LIOP
aJIKaAUCHBbI, AJIKUHBI
2.3 ApoMaTHYECKHE YTIIEBOLOPOIbI 2 bubnmorexa I1OP
IT
54 PHUPOIHBIE HCTOYHHUKH YITICBOJOPOAOB H X 5 1 Buborexa L[OP
nepepaboTka
Uroro no pazneny 12
Pa3pen 3. Kuciopoaconep:kamue opraHuyecKue coeAHHEHUsI
3.1 Crupter. OeHol 3 Bbubmmoreka IIOP
3. Anpnerunpl. KapOoHOBBIE KHCTOTHL. CIIOXKHbBIE 7 1 BuGmuotexa L[OP
3¢hupbI
3.3 VYreBomst 3 1 bubmroreka LIOP
Uroro no pazneny 13
Pa3nen 4. A3oTcoaepikanye opraHu4eckue coeIMHEHUs
4.1 ‘ AMUHBI. AMUHOKHUCIIOTHI. Berku 4 bubmuoreka LIOP
Paspgen 5. BoicokoMoJieKy /IsIpHbIE COeAUHEHUSsI
5.1 ‘ ITnacrmaccel. Kayayku. Bonokna 2 Bbubmmoreka LIOP
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 2
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11 KJIACC

KoanuecTBo yacoB

DuekTpoHHbIE (U POBLIE)

Ne n/mm HaunmeHoBaHHe pa3enoB H TeM IPOrPaMMBbI Beero KouTtpoJabHbIe IpakTHUecKkue 06pA30BATETLHEIE PeCyPesI
padoThI padoThI
1. Tema 1. ITepruoaryecKuii 3aK0OH U CTPOEHHE aToMa 2 bubnnorexa IIOP
2. Tema 2. CTpoeHue BelecTa 12 1 1 Bubsmorexa L{OP
3. Tema 3. XuMHYECKHE PEAKIIUH 9 1 1 bubnnorexa IIOP
4. Tema 4. BelecTBa U UX CBONCTBA 10 1 1 bubnnorexa IIOP
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 33 3 3

21



INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
KosngecTBo yacos DJIeKTPOHHBIE
Hara nuppoBbie
Ne n/m Tema ypoka KonTpoJabhbie IIpakTyeckue
Bceero HM3y4YEHHA oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 tpumectp (10 yacos)
[Ipeamer oprannveckoll XuMHM, €€ BOSHUKHOBEHHE
1 P P ’ ’ 1 bubnuorexa IJOP
pa3BUTHE U 3HAYCHHE
Teopust cTpoeHHs OpraHUYECKUX coequHeHU A. M.
2 pHs CTp ! P 1 bubnuotexa I1OP
bytiiepoBa, €€ OCHOBHBIE I1OJIOKEHUS
[pencrasienue o knaccupuKaluy OpraHuIeCcKux
3 BelecTB. HomeHknarypa (cucremarnieckas) u 1 Bubmuoreka [1OP
TpUBHUAJIbHBIC Ha3BaHUA OPraHNMYCCKUX BCIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN P 1 bubaunorexa I[JOP
MeraH u 3TaH — IPOCTENIINE TIPEACTABUTEIN
5 P P 1 bubaunoreka [JOP
AJIKaHOB
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 bubnuorexa I[JOP
OTHIEH U NPOITUIIEH — TpocTeiie
7 P P 1 bubanoreka [JOP
MIPE/ICTABUTEIH aJIKEHOB
[pakruueckas padora Ne 1. «IlonyueHue 3TieHa u
8 P P . v 1 1 bubanoreka [JOP
W3Y4YECHHUE €ro CBOWCTB»
Ankanuensl. Byraguen-1,3 u metunoyraaues-1,3.
9 . ’ T ' 1 bubmmoreka IIOP
[NonyueHne CHHTETHYECKOTO KaydyKa U PE3UHbI
AJIKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKHH Psijl. ALIETHIIEH — TPOCTEHIINiA 1 bubanorexa [JOP
MPE/ICTABUTEIh ATKHHOB
2 pumectp (11 gacos)
11 Brranciienns mo ypaBHEHHIO XUMHYECKOH pEaKIiu 1 Bubmmorexa [IOP
12 ApeHBI: 6eH30I U TOIyol. TOKCHIHOCTh apeHOB 1 Bubmmorexa LIOP
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HpHpOJ_'[HLIe HUCTOYHHUKHA YIJICBOAOPOOAOB:

13 TIPUPOIHEIH I'a3 U ITOMyTHBIE HEPTSAHBIE ra3bl, HEPTH 1 Bbubnnorexa [JOP
U MIPOJYKTHI €€ mepepaboTKH
[puponHbIe UCTOYHHUKH YTIICBOIOPOIOB:

14 TIPUPOIHBIH I'a3 U OMyTHBIE HEPTSHBIE Tra3bl, HEPTH 1 bubanorexa [JOP
U MIPOJYKTHI €€ mepepaboTKH

15 KonrponbHas pabora 1o pazzeny «YTieBoJopo b 1 1 bubaunorexa [JOP
[penesnbHbIe OJJHOATOMHBIE CIIUPTHI: METAHOT U

16 P P 1 bubmuoreka [1OP
sTanon. BogoponHas cBsi3b
MHOroaTOMHBIE CIIUPTHI: STHICHIITHUKOIb U

17 P 1 Bu6muoreka L{OP
CIHLEPUH
DEHOI: CTPOEHUE MOJIEKYJIBI, (PU3NYECKUE U

18 P . ymeL, & 1 Bubnuorexa IIOP
XUMHUYECKUE CBOMCTBA, IPUMECHCHUE
A.]'IL,ZICFI/IJILIZ opMaJIbACTrud U alleTaJbACTUA.

19 op 1 Bubmuoreka [1OP
AneTon
OIHOOCHOBHBIE TIpeieNbHbIe KapOOHOBBIE KUCIIOTHI:

20 P P 1 bubaunoreka [JOP
MypaBbUHAs U YKCYCHasI
IIpaxtuueckast pabora Ne 2. «CBoiicTBa pacTBOpa

21 P N P p p 1 bubaunoreka [JOP
YKCYCHOW KHCIIOTBD)

3 tpumectp (13 gacos)

CteapHHOBAs U OJIEMHOBAsI KHCIIOTHI, KaK

22 P ’ 1 Bubmmoreka IIOP
MPEeICTaBUTEIN BHICIINX KapOOHOBBIX KHCIIOT
MpIa KaK cOJNHU BBICIINX KapOOHOBBIX KUCIIOT, HX

23 N P ’ 1 Bbubnuoteka 11OP
MoIoIIee TeCTBHIE
CoxHbIe 3(HUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX

24 (up P P 1 bubanorexa [JOP
KUCJIOT. ['MOpoNu3 CIoXKHBIX 3pUpoB
JKupsl: TMAPOIN3, IPUMEHEHHE, OHOTOTHYeCKast

25 P P - P ’ 1 bubmmoreka IIOP
POJIb KHPOB
VYriaeBonpl: cocTaB, kiaccubukamnus. BaxxHelmme

26 ’ ¢ 1 bubmmoreka IJOP
NpeNCTaBUTENN: TIIIOK03a, QpyKTO3a, caxapo3a

27 Kpaxman u miemmtono3a Kak MpUpOAHbIE TIOTUMEpPEI 1 Bubmmorexa LIOP
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KonTtponshas pabota mo pasaery

28 «Kucnopoaconepxamue opraHudecKue 1 Bbubnnorexa [JOP
COCMHCHUS

29 AMUHBI: METHIIAMUH W aHUJIMH 1 Bbubaunoreka [JOP
AMUHOKHUCIIOTHI Kak aM(OTEPHBIC OPTraHUICCKUE

30 COCIMHEHUSI, UX OMOJIOTUYECKOE 3HAYCHUE. 1 Bubmoreka [1OP
Tlenmuaer
Benku kak mpupoIHbIC BEICOKOMOJIEKYIISIPHBIC

31 pHp yLp 1 bubmuoreka [1OP
COCIMHEHUS
I'eHeTHUECKas CBS3b YIIICBOIAOPOJIOR,

32 a P 1 bubmuoreka [1OP
MIPUHAISKAIINX K Pa3THYHBIM KJIaccaM
OCHOBHBIE TIOHITHS XMMUHU BBICOKOMOJICKYJISIPHBIX

33 N yp 1 bubaunoreka [JOP
COCAMHEHUI
OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYJIIPHBIX

34 . YAp 1 bubaunoreka [JOP
coenuHeHmi. [lnactmacchl, KayqyKH, BOJOKHA

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne m/m Tema ypoxa KonTtpoabHneie IIpakTHyeckne Aara unposbie
Bcero HM3y4YeHHS oOpa3oBaTejibHbIE
padoThI padoThI pecypesi
1 tpumectp (10 gacos)

1 BBoaHbIi HHCTpYKTaX. ATOM - CIO)KHas 4acTHIIA 1 bubaunorexa [JOP

Ileproanueckuii 3axoH u Ileproandeckas cucrema
2 xumuueckux anemenToB J[.W. MenneneeBa B ceere 1 bubmuoreka [1OP

YYEHHUS O CTPOCHHU aToMa
3 HonHast xuMuueckast CBs3b 1 bubaunoreka [JOP
4 KoBaneHTHast XuMu4ieckasi CBSI3b 1 bubaunoreka [JOP
5 MerTannaudeckas XUMUYECKHE CBS3b. 1 Bubmuoreka [1OP
6 Bonoponnast xuMu4eckas CBsi3b 1 bubanoreka [JOP
7 [Monumepst 1 bubaunorexa I[JOP
8 ["a3000pa3Hoe coCTOsIHUE BEIECTBA 1 bubaunoreka [JOP
9 [pakruueckas padora Nel IMomyuenue, C?6HpaHHe u 1 1 BuGmorexa 1[OP

pacrio3HaBaHUE ra30B ¥ U3yUCHUE UX CBOWCTB
10 JKunkoe cocTosiHUE BelecTsa bubanoreka [JOP

2 tpumectp (11 gacos)

11 TBepaoe cocTosiHUE BeIIecTBa 1 bubanoreka [JOP
12 JlucniepcHbIe CUCTEMBI 1 bubnuoreka I[JOP
13 Crpoenue BeniectBa. Cmecu 1 bubanorexa [JOP
14 KonTpoasnas padora Nel. «CtpoeHue BemecTBay 1 1 bubnuoreka I[JOP
15 Peaxiin, naymue 6e3 U3MEHEHHUS COCTaBa BEIIECTB 1 bubanorexa [JOP
16 Peakiun, naymue ¢ ©3MEHEHHEM COCTaBa BEIIECTB 1 bubamoreka [{OP
17 CKOpOCTh XUMUYECKHUX peaknnii. DakTopsl, 1 Bu6miorexa LIOP

BIIMAONINE HA CKOPOCTH XAUMIYECKOH peakanun
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OO0paTUMOCTh XUMUYCCKUX PEAKIUH. XUMUIECKOES

18 paBHOBecHE 1 Bubmoreka [1OP
Poib BOJIBI B XMMHYECKUX PEAKIHAX.

19 A pearim 1 Bubmoreka [1OP
Onekrponutnyaeckas guccormanys (D).
I'uaposu3 opraHMYecKUX U HEOPraHUIECKHUX

20 AP “p P 1 bubaunoreka [JOP
COC/IMHCHUI

21 OKUCITUTENTBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 1 bubaunorexa [JOP

I rpumectp (12 vacoB)

22 OnekTponus 1 bubaunorexa [JOP

23 KonTponbHas padora Ne2. «XuMHYECKUE PEeaKIHn» 1 1 bubnuorexa [JOP
Merasubt. Kopposust meramio. O0iue criocoOb

24 PP 1 BuGmoteka L[OP
TOJTYYCHHST METAJLIOB.

25 Hewmeranbt 1 bubnuoteka LIOP

26 Kucnotsl oprannueckue u Heopranuueckue 1 bubaunorexa I[JOP
OcHOBaHUS OpraHMYECKHe 1 HEOPraHNYECKHeE.

27 AMdoTepHbIe OpraHUuecKHe U HEOpraHUUECKHe 1 bubaunorexa I[JOP
COCZIMHEHUS.

28 Conu 1 bubaunoreka [JOP
I'eneTnyeckas cBA3b MEXIY KIacCaMH OpraHHYECKHX

29 - . P 1 bubanoreka [JOP
1 HEOPTaHWYECKHUX COCIUHEHUH.
IIpakTHyeckas padora Ne2. Pemenue

30 SKCTIEpPMMEHTAIBHBIX 337124 Ha MISHTHDHUKAIHIO 1 bubnmorexa LIOP
OpraHMYeCKHX U HEOPraHWYECKHX COEJIMHCHUI.
KonTtpoasHas padora Ne3. «BemectBa u ux

31 . P P & 1 1 bubanorexa [JOP
CBOWCTBa»
IIpakTHueckas padora Ne3. Pemenue

32 P P . 1 bubanoreka IJOP
9KCIIEPUMEHTAJIEHBIX 3a]1a4 [0 OpPraHuIecKON XUMUH.

33 XUMUsI ¥ IPOU3BOJICTBO bubmmoreka ITOP

34 XuMUS 1 3I0POBBE YEIIOBEKA bubamoreka [{OP
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OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

33
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YYEBHO-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEEHBIE MATEPHAJIBI /151 YYEHUKA

Xumus, 10 xmace/ Tabpuensa O.C., OctpoymoB W.I'.,, CnamkoB C.A., AKIUOHEpHOE
obmectBo «M3natenscTBO «IIpocBenienne
Xumus, 11 xmace/ T'abpuensa O.C., OOmECTBO ¢ OrpaHUYCHHONH OTBETCTBCHHOCTHIO
«IPODAy; Akimonepnoe oo6mectBo «M3narensctBo «lIpocBemenner»
METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
O. C. I'abpuensn, U. I'. OctpoymoB HacronbHast kHura yuurens «Xumus», 11 kmacc.
M. — lpoda,
M.IO.T'opkoBenko [loypouHsie pazpaboTKu MO XUMHH

H.II. Tpoery6oBa. «lloypounsie pa3zpaboTkm» no xumuu Kk ydeOHukam O. C.
I'abpuensina. M. — «Bakoy.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

NUHTEPHET

HTTPS://WWW.KRISTALLIKOV.NET/

HTTPS://ROSOLYMP.RU/

HTTP://WWW.ALHIMIK.RU/

HTTPS://HIM.1SEPT.RU/

HTTP://WWW.CHEMNET.RU/

HTTPS:/ELEMENTY.RU/CHEMISTRY

HTTP://IN-T.RU/RI/PS/

HTTPS:/WWW.HIMHELP.RU/SECTION23/SECTION1/SECTIONG6/

HTTP://WWW.HEMI.NSU.RU/
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https://www.kristallikov.net/
https://rosolymp.ru/
http://www.alhimik.ru/
https://him.1sept.ru/
http://www.chemnet.ru/
https://elementy.ru/chemistry
http://n-t.ru/ri/ps/
https://www.himhelp.ru/section23/section1/section6/
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